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ABSTRACT 
Along  with  the  global  population  growth,  the  demand  for  affordable  
accommodation  is increasing.  In  this  regard,  the  construction  industry  has been  
urged  to  change  from  conventional  construction  methods  to Industrialised  
Building  Systems ( IBS)  to  increase  construction quality  and  productivity by the 
Malaysian legislator.  IBS  reduces  risks  related  to  occupational  safety  and  
health,  and alleviates  issues  for  skilled  workers  and  dependency  on  foreign  
labor.  Despite  acknowledging several  benefits  of  using  IBS,  the  construction  
industry  has  still   slow  in  embracing  this new construction  method.  In this 
thesis, a  series  of  barriers  were  identified  that  affect  the use  of  IBS  within  
construction. It also verified  multiple issues  of  private  sector  developers for not  
adopting  IBS  systems through literature review, questionnaire  survey,  semi-
structured  interview,  and  Delphi  studies. Supply chains and procurement methods 
were identified as the main constraints that causing non-adoption of IBS. Further, 
procurement systems are a key factor that contributes to overall client satisfaction 
and success of IBS projects. An  implementation  framework  for  collaborative  
procurement  strategies  was  developed  to address  this  issue. This  framework  
highlights  procurement  methods  as  a  vital  milestone  to  the success of IBS 
housing projects. Several criteria for a successful procurement system were tested in 
the questionnaire analysis.  Since fragmentation in construction industry is also apart 
of an issue, this thesis promoted a framework of procurement strategy that give an 
advantages of consortium collaborations between project key players at the design 
stage. The results of this study revealed that  collaborations between designers, 
contractors, and  manufacturers  in  the  design stages  of  a  project have resulted in  
a  higher level of success of  IBS housing projects and lowering the  levels of risk for 
stakeholders. The study reveals that the high successful rate of IBS can be obtained 
if procurement process was designed at early stage of the projects.
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ABSTRAK 
Seiring dengan pertumbuhan penduduk secara global, permintaan kepada 
perumahan   harga berpatutan semakin meningkat. Dalam hal ini, industri pembinaan 
digesa berubah dari kaedah pembinaan konvensional untuk Industrialised Building 
Systems (IBS) untuk meningkatkan kualiti pembinaan dan produktiviti oleh 
penggubal undang-undang Malaysia. IBS mengurangkan risiko yang berkaitan 
dengan keselamatan dan kesihatan pekerja, dan boleh mengurangkan masalah isu-isu 
tenaga pekerja mahir dan kebergantungan kepada pekerja asing. Walaupun diakui 
faedah-faedah penggunaan IBS, industri pembinaan masih berwaspada terhadap 
kaedah pembinaan baru ini. Dalam tesis ini, satu siri halangan yang menghindari 
penggunaan pembinaan IBS telah dikenal pasti. Kajian ini melalui kajian literatur, 
kajian soal selidik, temu bual, dan kajian Delphi  telah mengesahkan pelbagai isu di 
pihak pemaju sektor swasta yang tidak menggunapakai sistem IBS. Rantaian bekalan 
dan kaedah perolehan telah dikenal pasti sebagai kekangan utama yang 
menyebabkan ketidak penggunaan IBS. Di samping itu, sistem perolehan adalah 
faktor utama yang menyumbang kepada kepuasan pelanggan dan kejayaan projek-
projek IBS secara keseluruhannya. Satu rangka kerja pelaksanaan bagi strategi 
perolehan jenis kerjasama telah dibangunkan untuk menangani isu ini. Rangka kerja 
ini mengetengahkan kaedah perolehan sebagai satu peringkat penting kepada 
kejayaan projek perumahan swasta IBS. Beberapa kriteria sistem perolehan berjaya 
diuji di dalam analisis soal selidik. Fragmentasi dalam industri pembinaan juga 
adalah salah satu isu dan tesis ini mengetengahkan strategi rangka kerja pemerolehan 
yang memberi kelebihan kepada kerjasama konsortium antara ahli pemain utama 
projek pada peringkat reka bentuk. Keputusan kajian ini menunjukkan bahawa 
kerjasama antara jurureka, kontraktor, dan pengeluar IBS di peringkat reka bentuk 
projek akan meningkatkan lagi kejayaan projek-projek perumahan IBS dan 
mengurangkan risiko bagi mereka yang berkepentingan dalam pembinaan. Kajian ini 
menunjukkan bahawa kadar kejayaan yang tinggi IBS boleh diperolehi jika proses 
perolehan direka bentuk di peringkat awal projek. 
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CHAPTER 1 
1 INTRODUCTION 
1.1 Research background 
Around the world, housing is a major concern, especially for developing 
countries. Since the welfare of a country’s population is reflected in its standard of 
living, residential and neighborhood satisfaction is an important indicator of housing 
quality and condition. In political plans, the provision of housing for each country is 
critical to ensuring social and economic stability as well as promoting national 
development. (Takim and Akintoye, 2002). In most developing countries, various 
housing ministries and organisations are largely responsible for housing provision, 
policy formulation, policy implementation, and strategic management. Some 
countries rely on the public sector and some countries provide opportunities to the 
private sector (Keivani and Werna, 2001). 
 In line with other developing countries, the Malaysian government outlined a 
housing policy forty years ago to provide affordable housing for all income levels, 
particularly low-income groups, by providing adequate, reasonably priced, and 
quality shelter. This housing provision began in Malaysia in 1971 and can be divided 
into four phases, Housing the Poor (1971-1985), Market Reform (1986-1997), Slum 
Clearance (1998-2011) and State Affordable Housing (2012-present). The 
formulation of housing policy and provisions in Malaysia is always based on 
achieving housing needs for different income level. The government monitors the 
selling price of low cost housing in Malaysia to ensure the targeted low income 
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groups have access to housing built by the government or private developers (Shuid, 
2016). 
Public and private developers and cooperative societies constitute the three 
parties that are responsible for developing housing projects in Malaysia. Housing 
development is based on economic plans established by the government through the 
Five-Year Malaysian Plans. Under the Seventh Malaysia Plan (1996-2000) and Eight 
Malaysia Plan (2001-2005), the Malaysian government committed to providing 
adequate, affordable, and quality housing for all Malaysians, particularly low income 
Malaysians. During the Ninth Malaysia Plan (2006-2010), continuous efforts were 
undertaken to ensure that Malaysians of all income levels had access to affordable 
homes, particularly low-income Malaysians. The private sector was encouraged to 
build low and low-medium-cost housing in their mixed-development projects while 
the public sector concentrated on building low-cost housing and housing for public 
sector employees, the disadvantaged, and the poor in urban and rural areas (Noraliah 
Idrus and HO Chin, 2008). 
In Malaysia more than 1.3 million low cost housing units were built by both 
the private and public sector from 1971 to 2010 to address the housing needs of the 
poor throughout the country, significantly reducing the number of people living in 
slums. To address housing need for the growing middle-income group and changing 
lifestyles, another 1 million affordable housing units are planned to be built from 
2016-2020 through state affordable housing programs (Shuid, 2016).  
Since construction is the longest and most crucial level in implementing 
housing plans, the success of the housing projects must be monitored. A housing 
project is called succeed if it is successfully completed and handed over to the client 
on time, within budget, without any claims, satisfies clients, and is of appropriate 
quality (Takim and Akintoye, 2002). There are some barriers towards providing 
enough successful housing projects.  
One of the main issues in housing projects are delivery methods and related 
problems. A delay in delivering a house to an anxious buyer may mean delaying his 
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right to basic human needs. While waiting for houses to be completed, buyers may 
need to make double payments, one for the 'in progress' house and another for a 
rented house (Naemah et al., 2014). The construction industry is widely criticised for 
its fragmented approach to project delivery and its failure to form effective teams. 
Poor performance is attributed to the continued use of procurement practices that do 
not encourage integration. Proper delivery systems and procurement methods are 
helpful to fulfilling national targets for housing development (Baiden et al., 2006). 
There are several delivery methods common in housing projects such as 
design and build, turnkey, build-operate-transfer, management contracting, and cost 
plus contracting. Mainly, two types of delivery systems are practiced in Malaysia, 
Sell-Then-Build (STB) and Build-Then-Sell (BTS). STB is a more popular concept 
in many Asian countries such as Hong Kong, Singapore and Taiwan. The literature 
on STB shows that it has been used in Malaysia for more than four decades (Yusof et 
al., 2007). Even though STB systems have successfully supplied houses in Malaysia, 
increasing problems faced by STB house buyers have caused the government to 
identify solutions and initiate more effective housing delivery systems such as the 
novel Build-Then-Sell (BTS) approach (Mustafa and Ghazali, 2012). A study by 
Nuruddin et al. (2015) highlighted that key project players are responsible for 
ensuring that housing delivery systems are efficient and meet user expectations in 
terms of time, cost and quality. Choosing a sustainable delivery system leads to the 
success of a housing project.  
Along with delivery systems, decisions on construction methods are a 
significant factor for the success of a housing project. Conventional construction 
methods currently practiced by the construction industry have been unable to meet 
the government plans for providing residential buildings. The Malaysian construction 
industry has taken action to improve construction performance. Industrialised 
Building Systems (IBS) are an innovative approach introduced by the Malaysian 
government to improve project delivery performance in housing projects. These 
methods are practiced by many countries to speed up the construction process (Kadir 
et al., 2006). 
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In Singapore, concern for using modern construction methods was stated in 
the 21st annual report (reinventing construction) on their construction industry. This 
report found that Singapore lags behind from Australia, Japan and the United States 
in construction performance. (Dulaimi et al., 2004). IBS construction is an off-site 
construction process that includes the application of products, techniques, 
components, logistics, and construction systems with integrated prefabricated 
components and structural systems. There are several types of IBS including Steel 
Frame Systems, Timber Frame Systems, Block Work Systems, and Precast Concrete 
Systems (Kamar et al., 2011).  
To promote IBS in the construction industry, the Malaysian government 
implemented two pilot projects for precast concrete structures in 1966. The first 
project was a 17-storey flat building named “Tunku Abdul Rahman” located in 
Kuala Lumpur, consisting of 3000 residential flat houses. The project adopted the 
Danish System, which uses large prefabricated industrialised walls and floor 
paneling. The second project was located in Penang and was called the “Rifle Range 
Road Flats”, comprising 66 shop lots and 3699 residential units along the Rifle 
Range Road (Majid et al., 2011). 
Despite the many advantages of IBS, it is still a high-risk investment for 
manufacturers due to need for large amounts of capital for precast plant set up costs 
and erratic construction demand (Abdul Kadir et al., 2006). A survey in 2003 on the 
IBS Roadmap 2003-2010 (Anuar et al., 2012) indicated that approximately 15% of 
overall construction projects in Malaysia use IBS. However, a study in 2006 
published in the IBS Roadmap Review showed that only 10% of completed projects 
used more than 70% IBS components. Additionally, less than one third of total 
construction projects used at least one IBS product (Nawi et al., 2013). Despite a 
huge publicity campaign by the government, this percentage is lower than expected. 
The expected projection for percentage of completed projects using IBS were 50% in 
2006 and 70% in 2008 (Anuar et al., 2012). 
Toor and Ogunlana (2008) stated that the key problems faced by many 
construction projects are frequently caused by insufficient understanding of the 
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procurement process, discrepancies between construction and design, a lack of 
resources, numerous variations in orders, communication gaps, cultural differences, 
different participant interests, poor levels of productivity, and a lack of experts and 
skillful contractors for IBS systems.  
Several researchers identified the importance of procurement factors (Pocock 
et al., 1997; Walker 1997; Kumaraswamy and Chan, 1999; Walker and Vines, 2000). 
Dissanayaka and Kumaraswamy (1999) defined procurement as the framework 
within which construction is brought about, acquired or obtained. Two attributes are 
used to measure this factor, procurement and tendering. Procurement is the selection 
of organisations for project design and construction. Tendering is a procedure 
adopted for the selection of project teams such as the main contractor (Chan et al., 
2004). 
Criticisms for current procurement methods in housing projects that used IBS 
revealed that additional power was needed to avoid abandoned projects. A lack of 
integration was evident in team’s inability to deliver mutual benefits to all members. 
This is achievable by focusing individual teams on their organisational targets. 
Common project goals and objectives are still viewed from an organisational point of 
view, rather than from a collection of mutually beneficial perspectives. Combining 
experts from diverse companies to form new groups is still a challenge on projects 
due to traditional attitudes (Baiden et al., 2006). Many researchers have argued that 
competition in the construction industry is no longer between individual 
organisations, but between their supply chains (Edum- Fotwe et al., 1999). 
1.2 Problem Statement 
An increasing demand for quality and affordable housing has forced 
governments to prepare appropriate provisions for fulfilling demands for shelter. The 
right to adequate housing that is safe, secure, healthy, available, and affordable is 
enshrined in the UN Habitat Agenda (UN-Habitat, 2001). The Malaysian 
government created housing policies to provide affordable housing for all income 
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levels, particularly low-income groups. There are several barriers to the 
implementation of Malaysian housing provisions. 
Inappropriate delivery system selection affects developer performance in 
housing projects. Without a well-defined and sustainable delivery system, 
government provisions for providing affordable housing are not easy to achieve. As 
the immediate aim of developers is to sell their houses, choosing effective delivery 
systems that include high sales volumes and satisfies customers is of utmost 
importance. 
Procurement methods and supply chain are other constraints towards 
successful housing projects. The importance of procurement has increased among the 
main stakeholders in the construction industry and it is necessary for all parties to 
choose the most suitable procurement methods in the decision making stage. 
Assessment of several procurement methods such as design and build, and 
Engineering Procurement Construction (EPC) are needed to change the culture of the 
construction industry and move it from a traditional adversarial relationship into a 
cooperative and collaborative relationship. Complexity, uncertainty and time 
pressure characterise construction projects and show the need for this change 
(Mohammad Hasanzadeh et al., 2014). 
Construction methods are another important issue associated with declining 
performance. In the Malaysian national plans, Industrialised Building Systems (IBS) 
were suggested to accelerate the construction process in residential projects. IBS was 
utilised by the Malaysian construction industry since the 1960’s. In other countries, it 
was recognised by other terms such as Modern Methods of Construction, Off-Site 
Manufacturing, Off-Site Construction, and Prefabrication. This system generates 
greater control over human resources and cost, shortens the construction period, 
increases building quality, and improves occupational health and safety (Blismas et 
al., 2005; Luo et al., 2008). 
Despite the many benefits of using IBS in Malaysia, key players in the 
construction industry have been hesitant to use IBS. The construction industry  is  an  
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old  industry  with many legacies  and less efficient culturally-embedded  practices, 
so  the  introduction  of anything perceived  as new or different threatens existing 
businesses. 
CIDB’s 2003 annual report on the use of IBS in construction indicated the 
existence of a large percentage difference between planned and actual IBS use in 
projects (Anuar et al., 2012). The IBS Mid Term Review in 2007 indicated that 
approximately 10% of completed projects used IBS in 2006, compared to a 
forecasted IBS use of 50% in 2006 and 70% in 2008 (Hamid et al., 2008). IBS is 
often associated with gloomy images due to its unattractive appearance (Rahman and 
Omar, 2006). IBS is unfamiliar and has deep negative associations in the 
construction industry due to factors such as: 
 IBS is not popular among conventional construction designers due to 
misunderstandings on how the building components will structurally 
behave during manufacturing, transportation, assembly, and use. 
 A lack of understanding about IBS benefits among architects, client 
and contractors. 
 Slow adoption among contractors toward the use of IBS and an 
inability to meet the high degree of skills, coordination, logistic and 
assembly necessary for IBS. 
 Lack of proper IBS supply chain vendors and safe markets for 
investors for IBS manufacturing. 
Although IBS is recognised as increasing efficiency, little effort has been 
taken to boost IBS implementation in Malaysia. A lack of a secure supply of 
components and safe markets to obtain standardised parts makes contractors and 
assemblers reluctant to use this method for housing projects. 
Based on a study by Nawi et al. (2011), the barriers of IBS adoption were 
categorised into five sections related to construction project stakeholders: 
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1. Business Model (cost and finance)  
2. Skills and knowledge 
3. Project delivery and supply chains 
4. Perception of clients and professionals 
5. Lack of government incentives, directives and promotion. 
From a holistic viewpoint, improvements in procurement and delivery 
methods for housing projects are a practical solution for implementing IBS. Despite 
many studies in this area, there is lack of applicable procurement implementation 
strategies for housing projects using IBS construction methods. The focus of this 
thesis is on housing projects, sustainable delivery systems, and procurement methods 
for IBS housing projects. 
1.3  Aim and Objectives 
This study aims to develop a procurement framework as a systematic and 
generic reference to IBS procurement practices in the construction industry. This 
study reviews the literature regarding to housing projects in Malaysia, delivery 
systems, procurement methods, and barriers to implementing IBS in housing 
projects.  
To fulfil this study’s goals, the following research objectives are imperative:  
1. To review the drivers and barriers to implementing Industrialised Building 
Systems (IBS) in Malaysia 
2. To detect the most vital barrier hindering construction players to use IBS 
systems 
3. To identify the most practical approach to promote the use of IBS housing 
projects in Malaysia  
4. To develop a practical procurement framework for housing projects using 
IBS systems  
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5. To examine and validate the effectiveness of the promoted procurement 
framework with the aid of statistical analytical techniques 
 In addition, this study makes the following anticipated contributions to 
assisting IBS implementation in Malaysia. 
1. Return Of Investment (ROI) for manufacturer investment 
2. Fulfilling client expectations 
3. Satisfying end user demands 
4. Lowering the risk for contractors in terms of cost and time when using IBS 
methods 
5. Minimising the design changes and uncertainties in housing projects 
1.4 Research Question 
The research questions in this study are: 
Question 1: What are the main factors hindering various private sector 
housing developers towards using IBS systems? 
Question 2: What are practical solutions to solving the main barriers 
preventing the implementation of IBS in private sector housing projects in 
Malaysia? 
Question 3: How competitive are the developed procurement methods in 
private sector housing projects in comparison to current methods, and what 
are their advantages? 
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1.5 Methodology 
There are several methods for data gathering used in this study to fulfill this 
study’s research aim and objectives. Table 1.1 depicts the methodology in detail 
regarding each objective. 
Table 1.1: Main steps of the methodology to attain project objectives 
Phase Objective and action Tool 
1 
To review the drivers and barriers to 
implementing Industrialised Building Systems 
(IBS) in Malaysia 
Systematic literature Review 
1-1 
To verify the identified barrier groups and 
solicit expert ideas 
Critical literature Review 
2 
To identify the most significant  group of 
barriers which are improveable by  academic 
research 
Delphi round 1: Ranking 
method (Kendal coefficient) 
using SPSS software 
2-2 
To verify the identified barrier groups and 
solicit expert ideas 
Delphi round 2: Semi-
structured interviews 
2-3 
To test the generalise the results of the Delphi 
round 1 and 2 
Delphi round 3: 
questionnaire distribution 
and hypothesis testing using 
SPSS 
3 
To develop the initial procurement framework 
regarding the primary research and interviews 
Brainstorming with 
construction experts 
3-1 
Discussion with experts to identify the most 
effective procurement framework for 
achieving this study’s final version 
Expert input - using Porter’s 
5 forces analysis 
4 
To validate the workability of the developed 
framework and compare it with two other 
common procurement methods 
Questionnaire analysis : 
Using one way Anova to 
compare 3 different 
methods/Anova tests to 
identify strengths and 
weakness of each method 
using SPSS 
1.6 Thesis Structure 
This study consists of six chapters, involving a combination of theoretical and 
empirical studies of IBS project procurement practices as shown in Table 1.2. 
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Table 1.2: The thesis structure 
Chapter 1 Introduction 
Chapter 2 Literature Review 
Chapter 3 Research Methodology 
Chapter 4 Results and Analysis 
Chapter 5 Findings and discussion 
Chapter 6 Conclusion 
Chapter 1 consists of an introduction, problem statement, study aim and 
objectives, research methodology, research scope, and study organisation. 
Chapter 2 discusses the necessity of housing and its current position in 
Malaysia through a literature review. Specific plans from the government such as 
roadmaps and national plans are elaborated. The use of new construction methods to 
speed up the construction of housing projects is highlighted. Barriers and drivers to 
using Industrialised Building Systems (IBS) are listed. Moreover, new approaches to 
build up IBS with adoption approach from developed countries are reviewed.  
Chapter 3 explains the research methodology. It highlights the methods of 
data collection from the literature review, Delphi methods involving semi-structured 
interviews and questionnaire surveys. To achieve this study’s objectives, several 
methods of data analysis such as ranking methods, validity, reliability, correlation, 
regression, and ANOVA were carried out. 
Chapter 4 shows the results of the data analysis for all steps of data 
collection, including a detailed description of the quantitative and qualitative data 
analysis. 
Chapter 5 discusses the findings of each step with regard to the research 
objectives. Findings from the literature review revealed a list of barriers to 
implementing IBS in housing projects. From the Delphi study, it is realized that 
supply chains and procurement methods need to be improved. It was suggested by 
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experts and a literature review of previous studies that collaborative procurement 
methods are effective for implementing IBS.  
Chapter 6 highlights the conclusion of this study, which are the effectiveness 
of collaborative procurement and project player engagement in the early stages of a 
project. Using IBS project managers with sufficient experience in this area is 
advised. 
1.7 Scope of Research 
The Malaysian government has put a significant focus on building affordable 
housing for the people, mainly the low and middle-income levels of society. Despite 
efforts by the government and public sector, affordable housing projects that are on 
time, on budget and of sufficient quality have not been attained.  Research carried 
out in this regard found barriers such as a lack of proper delivery systems, 
procurement methods, supply chains, and construction methods. 
Aziam and Ghazali (2012) stated the importance of alternative delivery 
systems that foster effective housing construction practices. They reviewed two main 
delivery systems currently in use in Malaysia, which are Sell-Then-Build (STB) and 
Build-Then-Sell (BTS). STB systems have been successful in meeting the housing 
needs for all income groups for over 40 years, but this system has intrinsic risks such 
as the fact that risk is passed on to buyers by the developers in terms of the capital 
required for uncompleted houses. House-buyers are heavily impacted financially if 
they borrow from banks to defray progress payments. They need to meet monthly 
payments and interest for two or three years, which is the minimum period for a 
project to be completed. In BTS systems, buyers have the opportunity to examine 
and evaluate the house as the first step towards house purchasing. The house buyers 
may consider purchasing if the house meets their expectations. Whether it is pure 
BTS or partial BTS, the risk is not burdensome to house buyers. 
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Along with delivery systems, a study by Nuruddin et al. (2015) stated that 
government rules and regulations for housing projects need to be revised. The 
government must be adaptive and flexible policy-wise to housing development and 
encourage financial institutions to redefine rules and procedures relating to the 
approval of bridging loans. Any policy review within one country must take into 
account both specific national economic and political factors and wider forces at 
work in the global economy. Developers should negotiate and actively interact with 
policymakers, because the interaction between developers and government is 
imperative and needs to be pragmatic as well as participatory, especially in terms of 
policy changes. 
The Malaysian construction industry has started programs to speed up 
construction performance. Industrialised Building Systems (IBS) are an innovative 
approach introduced by the Malaysian government to enhance project delivery. 
Industrialised Building Systems (IBS) are a construction method where components 
are modularly designed, manufactured in a factory with a controlled and monitored 
environment, and transported and installed on site with a minimal workforce. There 
are several types of IBS; Steel Frame Systems, Timber Frame Systems, Block work 
Systems, and Precast Concrete Systems (Kamarul et al., 2011) 
Despite several merits of using IBS in housing projects, there is a gap 
between the government plans and actual use of this system in housing projects. Due 
to a number of constraints, key players in the construction industry are reluctant to 
plan housing projects using IBS. Laili et al. (2013) studied barriers of implementing 
IBS in housing projects and found that there are several issues in managing IBS 
construction projects, which lead to delays, poor quality, and cost overruns. Laili 
categorised these constraints into pre construction, construction, and post 
construction. A majority of issues were found in the construction phase. There are 
several studies in this field that accelerate housing projects using IBS. Project 
management issues, enormous capital costs, insufficient knowledge, component 
standardisation, transportation, coordination, on-site construction processes, 
procurement and supply chains, planning and implementation, and a lack of 
integration were identified as the main barriers to implementing IBS in housing 
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projects in Malaysia (Izatul et al. 2013; Kamar et al., 2012; Pan et al., 2012; Sadafi 
et al., 2011; Nadim and Goulding, 2010).  
Procurement methods are a main concern of stakeholders as they play a 
significant role in the success of a housing project. Appropriate procurement method 
should be chosen based on project type. In a study by Molavi and Barral (2016), it 
was highlighted that procurement methods in prefabricated and modular construction 
systems differ from conventional methods. They perceived that contractors or 
suppliers should be involved during the design phase to ensure that fabrication, 
transportation, storage, and installation occurs in a timely and cohesive manner.  
This study covers three main subjects. The areas that will be explored are 
sustainable delivery systems, procurement methods, and supply chains in IBS 
housing projects. This study contributes proper procurement strategies for housing 
projects designed using IBS in Malaysia. Private sector developers in the Malaysian 
states of Johor and Kuala Lumpur were used as samples in this study.  
Regarding suggestions for future research in the literature, improvements in 
procurement methods were chosen to be the focus of this study. Delphi methods 
were carried out to choose optimum procurement methods for housing projects using 
IBS. According to the literature review, Delphi methods are suggested by Chan et al. 
(2001) for construction research to find proper procurement methods. To get a 
procurement framework for IBS implementation in housing projects in Malaysia, 
several interviews with government authorities and private sector experts were 
carried out. Annual reports prepared by the IBS center, the Construction Research 
Institute of Malaysia (CREAM), and the Construction Industry Development Board 
Malaysia (CIDB) were chosen as a reliable source of statistics for IBS 
implementation in Malaysia. To get data from expert’s, semi-structured interviews 
and questionnaires were used as data collection tool. In order to analyse the gathered 
data, Statistical Package for the Social Sciences (SPSS) version 21 was used to get 
more accurate results. 
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1.8 Research Significance 
The results of this study are expected to have a significant effect on housing 
development research. Creating proper strategies for housing project procurement 
using IBS will fulfil the IBS roadmap for Malaysia so that teamwork and cooperation 
among construction industry key players will increase and medium and small-sized 
enterprises can join bigger projects under consortium organisations. IBS can 
encourage clients to accept collaborative procurement methods that will lower 
project risk and enhance project productivity. The advantages of this study can affect 
the national economy, construction industry growth, dependency on unskilled foreign 
labor, and improve the quality of housing projects. 
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